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. Abstract: This study was performedin the intertidal zone of Barra Velha, Perequê,and
Engenhod'Águabeaches,locatedonSãoSebastiãolsland(SãoPauloState,Brazil),toassess
thecomposition,abundance,andzonationof thepolychaetecommunityin theintertidalzone.
Fourstructural1ydifferentsectorswereestablished,twoon BarraVelha(I andlI), oneon
Perequê,andoneon Engenhod'Água.Eachsectorwasdividedinto 3 tidal levels(lower,
middle,andupper),in which5 or 6 randomsamplesweretakenseasonallyusinga corerof
0.01m2inarea.Laeonereisacuta,Capitellacapitata,andHeteromastusfiliformisdominatedin
theuppertidallevels,andScoloplos(Leodamas)p.andCirriformiatentaculatain thelower
levels.Thestructuralcomplexityof Engenhod'Água,causedbyrockyfragmentsmixedwith
sand,supportedtherichestandmostdiversepolychaetefaunaofall thesectors.Thesalinityof
theinterstitialwaterandtheorganicmattercontentweretheprincipalfactorsrelatedto the
zonationpatternsatthesesites.
. Resumo:Estetrabalhofoi realizadonaregiãoentremarésdaspraiasBarraVelha,Perequêe
Engenhod'Água,situadasna Ilha de SãoSebastião(Estadode SãoPaulo,Brasil),como
objetivodeestudara composição,abundânciaezonaçãodataxocenosedospoliquetas.Quatro
setoresestruturalmentediferentesforamdelimitados,endodoisnaBarraVelha(I e lI), umno
Perequêe umnoEngenhod'Água.Cadasetorfoi divididoem3 níveisentremarés(inferior,
intermediárioe superior),nos quais5-6 amostrasaleatóriasforamtomadasazonalmente
utilizandoum delimitadorcom 0,01m2de área.Laeonereisacuta,Capitellacapitatae
Heteromastusfiliformis ocorrerampredominantementeos níveis superiorese Scoloplos
(Leodamas)p.eCirriformiatentaculatanosinferiores.A complexidadeestruturaldoEngenho
d'Água,caracterizadop rfragmentosrochososmisturadosaosedimento,sustentoua faunade
poliquetasmaisricaediversificadadentreossetores.A salinidadedaáguaintersticialeo teor
dematériaorgânicaforamosprincipaisparâmetrosdeterminantesdazonaçãonesteslocais.
. Descriptors:Polychaetes,Sandybeaches,lntertidal,Zonation,Macrofauna.
. Descritores:Poliquetas,Praiasarenosas,Entremarés,Zonação,Macrofauna.
Introduction
The intertidalzoneof sandybeachesis a
rigorousenvironment,wherethe organismsare
adaptedto live in a gradientfrom marineto
terrestrialconditions.This gradient,generatedby
tidalcycles,causespecificadaptationsthatresultin
differentzonesofdistribution(Bal1y,1983).
Someof thephysicalandbiologicalfactors
that influence the faunal compositionand
distributionin sandybeachesare:desiccation,wave
action, currents,sedimenttype, beach slope,
temperature,sedimentmoistness,interstitialwater
salinity,organicmattercontent,seasonalvariationof
thefauna,competition,andpredation(Vohra,1971;
Brown& McLachlan,1990;McLachlan& Jaramillo,
1995).Accordingto Dexter(1988),the factors
relatedto wave action are most relevant.The
opportunistpeciestendtooccurin particularlevels
of thebeach,althoughtheir spatialandtemporal
distributioncanvaryin responseto environmental
instability(VeIosoeta!.,1997).
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Twouniversalpatternsofzonationonsandy
beachesare known. Oahl (1953) studiedthe
crustaceanfauna and established3 zones:
supralittoral,midlittoral, and sublittoral.The
alternativemodel proposedby Salvat (1964)
establishes4 zones,definedon the basisof water
contentfromhightolowbeachlevels:drysandzone;
retentionzone,wherethesedimentretainsa small
amountof waterandis welloxygenated;resurgence
zone,wherewatercirculatesamongthesandgrains,
howeverwithoutreachingsaturation;andsaturation
zone,wherethesedimentis constantlysaturatedby
water,withlowcirculationandoxygenation.Salvat's
drysandzonecorrespondstoOahl'ssupralittoral,the
retentionandresurgencezonestothemidlittoral,and
the saturationzone to the sublittoralfringe
(McLachlanet ai., 1981;Wendt& McLachlan,
1985).
McLachlan(1983)statedthata zonation
patternwithdistinctedgeshasneverbeendescribed
for sandybeaches.Perhapstheonlyrigorousmodel
isthatproposedbyBrown& McLachlan(1990),who
recognizedtwo zones: that composedof air-
breathers,andthatwhereali organismsarewater-
breathers.Thereareseveraldifferencesamongthe
zonationpatternsproposedfor sandy beaches,
probablybecauseof theircomplexity,heterogeneity,
andinstability(Wendt& McLachlan,1985;Veloso
etai., 1997).
Mostzonationstudiesin exposedor partly
shelteredsandybeacheshavetreatedthecrustaceans
andmolluscs,the mostabundantgroupsin these
environments.The beacheselectedfor thepresent
studyare locatedin shelteredareasin the São
SebastiãoChannel,andsupporta rich polychaete
infauna(Amaralet ai., 1995),a groupcommonly
reportedin shelteredsand flats, wherethey are
distributedhomogeneously(Gruet,1974).Ourstudy
provides information about the polychaete
composition,abundance,and zonation in four
intertidal sandy beach environmentson São
SebastiãoIsland, consideringthe importanceof
environmentalf ctorsforthecommunitystructure.
Areaofstudy
Perequê,BarraVelha,andEngenhod'Água
beachesarelocatedon SãoSebastiãoIsland,in the
central region of the São SebastiãoChannel
(23°47'S;45~7'W)on the northerncoastof São
Paulo State, Brazil (Fig. I). These are low
energysandybeachesubjectedto semidiurnaltides
with 2 m maximumtidal range (Furtado&
Mahiques,1990).The morphodynamismof these
areaswasnot investigatedueto the absenceof
waves,whichoccuronlyduringseastorms.
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Four sectorswere delimited,basedon
environmentalcharacteristics:BarraVelhaI, located
in thesouthernendof thebeach,hascoarse sand
grainsanda smallrivulet,with typicalmangrove
vegetation;BarraVelhalI, in thecentralregionof
thebeach,is amudflat,composedof finesediments;
andPerequêandEngenhod'Águaarecharacterized
bysandbarscoveredbytheseagrassHalodulesp.in
the former,and coarse sandand rock fragments
(about50to 300mmin diameter)in thelatter.The
intertidalzonesof ali the sectors,as the adjacent
areas,havegentleslopes.
Materiais and methods
Thestudysectorsweredividedinto3 tidal
levels:lower,thenearesto thewaterline; upper,
adjacentto thedryzone;andmiddle,betweenthe
lowerandupper.Thewidthof eachtidalleveiwas
determinedaccordingto the intertidaldistance
consideringvisualaspects,as thedegreeof water
saturation in the sedimentand distributionof
knownspecies.A cylindricalcorerwith0.0I m2area
and 20 cm in depthwas usedfor quantitative
collections.The samplesweretakenat low spring
tide,at fourseasonsin eachsector:winter(August-
September/92),spring (October-November/92),
summer(March/93),andautumn(May/93).lnitially
(winter),5randomsamplesweretakenin eachleveI,
and after analysis of the results, 6
samples/level/periodweretaken,3 of thesefixed
(selectedamongthe 5 from thewintersample)
and3 randomlysorted.The totalsampledareain
eachsectorwas 0.69 m2 (69 samples).In the
laboratory,the sediment(biologicalmaterial)was
washedwithseawaterovertwosuperimposedsieves
of 1.0and0.5mmmesh.Thepolychaetesretained
werepreservedin 70% alcoholand identifiedto
specles.
Air and sedimentemperature,interstitial
watersalinity,sedimentgrainsize[~=-log2(mean
grain size in mm)](Suguio,1973),and calcium
carbonateandorganicmattercontentin thesediment
(Amoureux,1966)wereobtainedforeachleveI.
Two-wayanalysisof variance(ANOVA)
wasperformedto comparenvironmentalvariables
amongsectorsand tidal levels.Oiversity(H:)
(Shannon-Wienerindexin IOg2)andevenness(J')
(Krebs,1989)werecalculatedfor eachsectorand
leveI.CanonicalCorrespondenceAnalysis[Hill's
(1979) method,data standardizedby "power
transform",givenequalweightoeachvariable],was
usedto establishrelationshipsbetweenpolychaete
distributionandenvironmentalvariables.
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Fig.1.LocationofthesandbeachestudiedintheSãoSebastiãolsland(SãoSebastiãoChannel,SãoPauloState,Brazil).
Results
Air and sedimentemperaturesranged
from20°C(winter)to 33°C(summer).The mean
values(+1 ,SE) of salinity,grain size, sorting
coefficient,and calciumcarbonateand organic
mattercontentsare shownin Figure2, and the
resultsof two-wayANOVA for comparisonsof
the environmentalvariablesamongsectorsand
tidaI levels are presentedin Table 1. Salinity
rangedfrom 6 to 35%0,the lowestvaluesbeing
recordedin BarraVelhaI, followed by Barra
Velha11,Perequê,andEngenhod'Água
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Fig.2.Meanvalues(+1Standarderror)af salinity(%0),sedimentgrainsize(phy),sortingcoet1icient(phy),calciu111carbonate
content(%),andorganic111attercontent(%)atthetidallevelsandsampledsectors.
At BarraVelhaI, thesedimentrangedfrom
cOaJ'sesarídto silt,withcoarsergrainsdominating,
while fine grainsweremore abundantin Barra
Velha 11.Greatervariationsin grain size were
observedat Perequê,where the coarsergrains
occurredintheupperticJal\tw~1andthefineI'onesin
the lower.At Engenhod'Águathe sedimentwas
heterogeneous,withcOaJ'sesanddOl11inatingin the
loweranduppertidaI levels,andmediumgrainsin
themiddle.In general,ali thesectorshadpoorly
sortedsediments.
Calciumcarbonatevariedlessthanorganic
mattercontent.At Engenhod'Águathevaluesof
calciumcarbonatein the lower tidal levei were
significantlyhigherthanin the otherlevels.The
highestorganicmattercontentwasobservedin Barra
Velha 11,wherethe meanvaluesreached8%.
decreasingfromtheuppertolowertidallevels.
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Table 1.Two-way ANOV A for theeffectsof studysectors(Barra Velha 1,Barra Velha li, Perequê
andEngenhod'Água) andtidallevels on salinity,sedimentgrainsize, sortingcoetticient.
calciumcarbonatecontent.andorganicmattercontent.(dt~degreesof treedom;MS. mean
square).
Sourceof variation
Salinity(%0)
Sector
Tidallevel
Sector*Tidallevel
Sedimentgrainsize(phy)
Sector
Tidallevel
Sector*Tidallevel
Sortingcoetticient(phy)
Sector
Tidal leve]
Sector*Tidallevel
Calciumcarbonatecontent(%)
Sector
Tidal leveI
Sector*Tidallevel
Organicmattercontent(%)
Sector
Tidalleve]
Sector*Tidallevel
A totalof36speciesand1822individuaisof
polychaetesweretakenin thestudyareas.Table2
showsthe speciescomposition,occurrence,and
densityin eachsector.Laeonereisacuta,Capitella
capitata,andHeteromastusfiliformis\vereabundant
in BarraVelhaI and11,representingàpproximately
88 and51%, respectively,of the totalnumberof
individuais.Scoloplos (Leodamas)sp. was the
dominantspeciesin BarraVelha11(35.2%)andin
Perequê(42.9%).Cirriformiatentaculatashowed
greaterabundance(45.2%)in Engenhod'Água.The
highestspeciesrichnesswas found in Engenho
d'Água,followedby Perequê,BarraVelha11,and
BarraVelhaI.
The spatial distributionof the more
abundantspeciesineachsectorisshowninFigs.3-6.
ThespeciesL. acuta,C. capitata,andH filiformis
occurredovertheentireintertidalregionof Barra
VelhaI, wherethefirsttwospeciesreachedhigher
densitiesin the uppertidal levels.Heteromastus
filiformiswasabundantin thelowerleveI.Species
withlowdensities,uchasMarphysasp.andIsolda
pulchella,wereffequentoverthe entireintertidal
area.Bothdiversityandrichnesstendedto increase
ffomtheupperto lowertidal levelsof this sector
(Tab.3).
ThemiddletidallevelofBarraVelhaII was
the richest (16species)in comparisonwiththe
lower and upper(12 speciesin both).Capitella
capitata,H filiformis,andL. acutahad similar
distributionpatterns,decreasingin abundancefrom
upperto lowertidal levels.Contrariwise,Scoloplos
(Leodamas)sp.haditshighestdensityin thelower
tidal leveI.A higherrichnessandlowernumberof
individuaischaracterizedPerequêSite. Marphysa
sp.,Scoloplos(Leodamas)sp.,Aricideafragilis,C.
tentaculata,and Armandia agilis wereffequent
overtheentire intertidalregion,despitetheirlow
density.Scoloplos(Leodamas)sp. was the most
abundantspeciesin thissector,occurringmainlyin
the middletidai leveI.Diopatracupreaand A.
fragilis wererelativelyabundantin theupperand
middlelevelsrespectively.Engenhod'Águashowed
thehighestrichness,butwascharacterizedby the
dominanceof Cirriformiatentaculata,leadingto a
reductionin diversityinthelowertidalleveI.Owenia
fusiformisand Scolelepissquamatareachedtheir
highest.abundancein theuppertidal levelsof this
sector.
The diversityof theBarraVelhaI and11
sectorswashighestin the lowerandmiddletidal
levels, respectively,while in the Perequêand
Engenhod'Águasectorsdiversitywashighestin the
upperlevei(Tab.3).Evennessfollowedthediversity,
increasingfromthelowertouppertidalleveiin the
sectorson BarraVelha 11and Engenhod'Água,
inverselyatBarraVelhaI, andwasuniformin the
Perequêsector.
df MS F Q
3 364.004 31.671 <0.00]
2 51.755 4.503 0.012
6 ]9.966 1.737 0.113
3 48.164 ]31.04] <0.001
2 6.726 18.299 <0.001
6 2.907 7.910 <0.001
3 1.501 20.713 <0.001
2 0.289 3.993 0.020
6 0.668 9.226 <0.00]
3 3.653 35.420 <0.001
2 0.323 3.135 0.045
6 0.656 6.363 <0.001
3 16.966 138.611 <0.001
2 0.308 2.517 0.083
6 0.328 2.680 0.015
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Table2.Occurrenceanddensityofspeciesatthesectorstudied(0.69m2/sector).
Species Barra Barra Perequê Engenho
Velha1 VelhaII d'Água-
Sthenelaisboa(Johnston,1839) 4
Eurythoecomplanata(Palias,1766) 4
SigambragrubeiMüller,1858 1 2
Parandalia mericana(Hartman,1947) 14 3
Langerhansiacornuta(Rathke,1843) 27
LaeonereisacutaTreadwell,1923 223 93
Neanthessp. 6
GlycindemultidensMüller.1858 3 2 6
GoniadalittoreaHartman,1950 1 3 3
GoniadabrunneaTreadwell.1906 1
Diopatracuprea(Box,1802) 1 4 29 4
LysidiceninettaA. & M. Edwards,1833 2
Marphysasp. 11 25 6 37
NematonereishebesVerril,1900 1 3
Lumbrineristetraura(Schmarda,1861) 5 1 1
Nainerissetosa(Verril,1900) 2 16
Scoloplos(Leodamas)p. 4 251 85 2
AricideafragilisWebster,1879 1 24 2
PolydorawebsteriHartman,1943
PrionospiosteenstrupiMalmgren,1867 12
Scolelepisquamata(Müller,1806) 12 1 23
Magelonasp. 1
MagelonavariolamellataBolivar& Lana,1986 2 1 4
Cirriformiatentaculata(Montagu,1808) 16 5 214
ArmandiagilisAndrews.1891 1 7 1
SternaspiscapillataNonato,1966 10 1
Capitellacapitata(Fabricius,1780) 135 147 2
Heteromastusfiliformis(Claparede,1869) 42 123 6 3
MediomastuscaliforniensisHartman,1944 1 1
Notomastussp. 2 2 37
OweniafusiformisClaparede.1870 6 54
IsoldapulchellaMüller.1858 16 14 2 6
TerebellidesanguicomusMüller.1858 1 1
Branchiommacflucullana(delleChiaje.1828)
Branchiommanigromaculata(Baird.1865) I 1 2 2
Megalommabioculatum(Ehlers.1867) 4
TOTAL 453 713 198 473
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Fig. 3. Zonationof the mostabundantspeciesin
the intertidalregionof the Sector Barra
Velha I.
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Fig. 6. Zonationof the mostabundantspeciesin
the intertidal region of the Sector
Engenhod'Água.
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Canonicalcorrespondenceanalysesordered
the speciesaccordingto their distributionin the
intertidal region, ranking the environmental
variablesin importance(Fig.7).Laeonereisacuta,
H filiformis,andC. capitatawerestronglyrelatedto
thesectorsof BarraVelhaBeach,wheresalinitywas
low andorganicmattercontenthigh. In contrast,
Oweniafusiformisoccurredmainly in Engenho
d'Água.Scoloplos(Leodamas)sp. andD. cuprea
showeda strongpositiverelationshipwith finer,
welI-sortedsediments.Cirriformiatentaculatand
Notomastusp. tendedto occurin environments
composedof coarsesedimentwith low organic
mattercontent.
SCL
..
N
UJ
~
Organic
Matter
NOT
CIR ..
..
SortingCoefficient.
EA
low
AXIS1
Fig. 7. CanonicalCorrespondenceAnalysis(CCA) of the
mostabundantspeciesandof thelevels/sectors
in relationto environmentalvariables(total
variationexplainedbyaxis1=64.0%,andbyaxis
2= 19.8%). CAP = Capitellacapitata;CIR =
Cirriformiatentaculata;DlO =Diopatracuprea;
HET = Heteromastusfiliformis; ISO = Isolda
pulchella;LAE = Laeonereisacuta;MAR =
Marphysasp.;NOT = Notomastussp.;OWE =
Oweniafusiformis;SCS = Scolelepisquamata;
SCL = Scoloplos(Leodamas)sp. The study
sectors:BVI andBVII (BarraVelhaI andlI); PQ
(Perequê)and EA (Engenhod'Água) at the
differentidai levels:lower(low),middle(mid)
andupper(upp).
Discussion
Some species establishedan obvious
zonationpattemin abundance,makingit possible
to infer their preferencesfor intertidal zone
occupation.Laeonereisacuta showed a wide
distribution,but reachedits highestpopulation
densitiesin theupperlevelsof BarraVelhaBeach
(SectorsI and II), wherethe salinityoscilIated
strongly. Although recorded in alI typesof
sediment,this speciestendedto occurin coarse
grains.Theseresultsweresimilarto thoseobtained
byAmaral(1979)andCorbisier(1991)in Ubatuba
andSantos(SãoPauloState),respectively,andby
Elias(1992),whorelateditsoccurrenceto adjacent
freshwaterrunofEThe presenceof a smalIrivulet
may have causedthesalinityfluctuations(6%0in
the springto32%0in thesummer)thatweobserved
in the upper leveI of this area, enablingthe
dominanceof euryhalinespeciesuchas L. acuta
(Amaraleta!., 1995).Morgadoeta!. (1994)found
thisspeciesin organicalIyenrichedmediumandfine
sedimentsin sandy beachesof São Sebastião
Channel.
Capitellacapitatawasalsofrequentin the
uppertidal levelsof thebeach,as observedearlier
(Dauer& Simon,1975;Amaral,1979;Shackley,
1981;Read,1984;Amaralet aI., 1990;Corbisier,
1991).The occurrenceof this speciesis relatedto
fine andmediumsediments(Fauchald& Jumars,
1979;Shackley,1981)orwithmudflats(Butman&
Grassle,1992),which agrees with the results
obtainedin this study,on speciesdominancein
fineandpoorlysortedsand.Capitellacapitatahas
also beenreportedfrom shelteredenvironments
(Dauer& Simon,1975)and organicalIyenriched
ones(Cognetti,1972;Bamett,1984;Mora et aI.,
1989;Butman& Grassle,1992;Amaral et aI.,
1998).Certainly,high organicmattercontentand
lowsalinityarefactorsinfluencingthedistributionof
thisspecies.
Heteromastusfiliformis also showed
dominancein theuppertidallevels.However,Read
(1984)foundH filiformisexdusivelydoseto the
waterline,andconsideredit asasubtidalspeciesthat
Table3. Abundance,diversity,evennessandrichnessfor thedifferentlevels(0.23mZ)ateachstudysector
BarraVelhaI BarraVelhaII Perequê Engenhod'Água
UPP MIDD. LOW. UPP MIDD. LOW. UPP MIDD. LOW. UPP MIDD. LOW.
ABUNDANCE 174 156 123 334 214 165 83 69 46 103 179 191
DIVERSITY 0,498 0.415 0.720 0,752 0.823 0.423 0,861 0.709 0.839 0.971 0.861 0.670
EVENNESS 0,579 0.594 0.720 0,697 0.683 0.392 0,700 0.619 0.777 0,789 0.686 0.570
RlCHNESS 7 5 10 12 16 12 17 14 12 17 18 15
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extendsintothe intertidalregion.The speciescan
toleratewide oscillationsof salinityand different
sedimenttypes(Read,1984),occurring:fi:equentlyin
organicallyenrichedlocations(Dauer& Conner,
1980;Beukema,1991;MorgadoetaI., 1994;Amaral
etai., 1998).Thisspeciesattainedahighpopulation
leveiin theBarraVelhaBeach,a knownpolluted
environment,whereit occurredpredominantlyin
finersediments.
ThepreviouslymentionedspeciesL. acuta,
C. capitata,andH filiformismaintaineda stable
distributionpattemin thesestudysites.In studies
donein 1990in thesameareas,thesespecieshowed
high:fi:equenciesn theupperlevelsof theintertidal
region(Amaraletai., 1995),wheretherewasstrong
evidenceof organicenrichment,andweretherefore
consideredbioindicatorsof pollution(Amaraletai.,
1998). .
Scoloplos(Leodamas)p.wasalsoabundant
in environrnentscomposedof organicallyenriched,
finersediments,butwithslightchangesin interstitial
salinity,as in thelowerandmiddletidai levelsof
BarraVelha11.Theseresultsaresimilarto those
obtainedby Lopez-Coteloet ai. (1982) for S.
armiger,whichwasrecordedin themiddlelevelsof
shelteredandorganicallyenrichedbeaches,andby
Shackley(1981),who relatedit to moderately
selectedfine sediments.Speciesof the genus
Scoloplosare dominantin pollutedestuariesand
organicallyenrichedmixohalinewaters(Fauchald&
Jumars, 1979). The dominanceof Scoloplos
(Leodamas)p.causedthedecreasein diversityand
evennessin thelowertidalleveIof BarraVelha11.
Thespecieswasalsowellrepresentedin themiddle
tidalleveiofPerequê,wherethesedimentis coarser
andtheorganicmattercontentlowerthanin Barra
Velha11.
Diopatra cuprea is commonlyfoundin
the lowerintertidaleveion the sandybeachesof
southeastemBrazil. However,it tendedtooccurin
the upperlevelsof Perequê.This was probably
becauseof thepresenceof sandbarscoveredbythe
seagrassHalodulesp. in the lower tidal levei,
causinga ongerperiodof emersionin thisleveI
comparedtothemiddleandupperlevels.
In Engenhod'Água,thespeciesdistribution
wasmoreheterogeneous,probablybecauseof the
slightvariationin environmentalfactorsalongthe
intertidalregion. Scolelepissquamataoccurred
predominantlyin the upper tidal leveI,together
with o. fusiformis,which maintainedthe same
densityin the intermediatel veI.Morethan50%of
individuaIsof thecirratulidC. tentaculataoccurred
in thelowertidal leveI, where thesedimentwas
coarser.Gruet (1974)consideredthis speciesas
typicalof the subtidaleveI,and abundantunder
stonesuchas in Engenhod'Água.Bestwicket aI.
(1989)reportedthat it occurredmainly in the
intermediatel velsoftheintertidalregion.
In general,theareasnearthewaterlinein
sandybeachesare littleinfluencedbychangesin
the environment,decreasingphysiologicalstress
on the inhabitants.Nevertheless,the numberof
speciestendedto decrease:fi:omupperto lower
tidal levelsin thesitesstudied (exceptin Barra
VelhaI), in oppositionto the generaltendency
reportedin theliterature(Day & Morgans,1956;
McLachlan,1977;Amaral, 1979;Dexter,1983;
Haynes & Quinn,1995).In BarraVelhaI, the
lowertidal leveI showedhigh diversity,aswell
asin the threelevelsof Perequêwhereno single
speciesdominated.The markeddominanceof
Scoloplos (Leodamas)sp. and C. tentaculata,
respectively,causeda decreasein diversityin the
lowertidal levelsof BarraVelha11andEngenho
d'Água.
The sandybeachesin the centraland
northempart of São SebastiãoChannel have
sedimentscomposedof a mixtureof differentsand
types,whichsupporttheexistenceofa largenumber
ofspecies.Othervariables,assalinity,organicmatter
content, sediment moistness, slope, and
environmentalheterogeneityalsocancontributeto
or regulatethespeciespresencein a particular
leveI.Theprincipalfactorsaffectingtheoccurrence
and intertidaldistributionof specieswere:at
Barra Velha I, wideoscillationsin salinity;at
BarraVelha11,organicenrichment;atPerequê,the
presenceof sandbarscoveredby the seagrass
Halodulesp. and the gentleslope,whichallow
the lower tidal levei to remainmore exposed
thanotherlevelsduringlow tide;andat Engenho
d'Água, thepresenceof rock:fi:agmentsa sociated
withthegentleslope,creatingsmalltidepoolsand
moistmicrohabitats.
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